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variable, minimal luminal diameter at the actual,
let’s say, proximal anastomosis site might be a
useful observation, whether it is a primary
endpoint or not.

DR. EDMUNDS: One more would be symptoms
from the region at risk.

DR. WHITE: That is absolutely true,
except we heard today that many of these wvein
grafts fail without symptoms or even very good
objective measurements. So, that is the problem.

DR. EDMUNDS: That can’t be the only
criteria.

DR. TRACY: Dr. Zuckerman?

DR. ZUCKERMAN: The points that Dr.
Krucoff made about use of MLD instead of the
dichotomous endpoint of greater or less than 50
percent are very interesting, and also Dr. Bridges’
point about looking at the distribution of intimal
hyperplasia, etc. because potentially those
endpoints can decrease your sample size, but the
challenge that we have right now, until we learn
more about what that means, is to choose a patency
endpoint that is clinically relevant and that is
why we, at the FDA, like Dr. White’s idea of the 50

percent benchmark right now. But, Dr. White, can
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you explain that the actual determination of that
50 percent benchmark is very dependent with vein
graft disease on how you measure it, and do you
have any qualifying factors here?

DR. WHITE: Yes, I would like to be the
core lab!

[Laughter]

Bram is referring to the problem of what
is the reference object and what is the reference
segment from which you take the 50 percent diameter
in a vein graft. There are obviously differences
in the proximal and distal diameter of that graft
and that would have to be codified. I think you
would maybe even have to divide the graft into
thirds, as we used to talk about, proximal,
mid-body and distal regions of the graft, and we
could codify the nearest normal segment of that
graft to be the 50 percent measurement. The
problem with that is the ostium and then you would
have to take the nearest distal segment, which is
obviously a different standard.

DR. EDMUNDS: Why do you seek a single
outcome? My car fails in lots of ways--flat tire,
motor stops, clutch falls off, all kinds of ways.

So, if this proximal anastomosis blows off the
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aorta, that is a failure as far as I am concerned.

DR. ZUCKERMAN: Right. If I were to
summarize your comments before, I think we agree
that all the endpoints that you noted must be
measured and observed on the case report forms.

One could generalize them into acute procedure
success composite variable and chronic success
composite variable measured perhaps at six months,
and the six-month variable would include that
measurement of greater than 50 percent patency plus
perhaps B or C, but I think the 50 percent patency
that Dr. White is referring to is a very iwmportant
part of that chronic composite endpoint due to its
clinical implications. It is where he would
reintervene if it was greater than that, which is
what we are interested in.

DR. BRIDGES: The other reason for the 50
percent is that the Fitz-Gibbon criteria are based
on 50 percent and there is a large literature so to
compare the data to that, obviously that would be a
useful endpoint and several recent studies have
used that classification system. So, clearly, it
would be important to have that particular cut-off
point.

DR. KRUCOFF: The only pitfall I would be
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wary of then is if a 45 percent stenosis at 6
months is a harbinger of a 95 percent stenosis at
18 months, the dichotomous approach, if your
angiographic endpoint is too early, might create a
pitfall. I would just be thoughtful about
combining the timing of your angiogram--if a
primary endpoint is dichotomous at a clinical
level, to make that the timing of your angiogram is
sufficiently latent in natural history that it is
appropriate.

DR. ZUCKERMAN: Again, Dr. Krucoff, you
have given an analogy of the stent trials and you
mentioned first in man. Does part and parcel of
this need to be to show chronic stability in a
smaller subset between one and two years, which was
the first in man stent analogy? Another technique
that we used in the stent trials is to ask for an
IVIS subset study in order to show actual healing
at the site of implantation. Would you like to
comment?

DR. KRUCOFF: I think that is a little
tougher only because now you are really
instrumenting this. I think there has already been
expression of concern about how far you are going

to go with invasive procedures. I think it is
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pretty compelling in this arena. You are going to
have to go at least to an angiogram. That is my
personal opinion.

I feel a little differently when it gets
to full anticoagulation in order to put an
interventional catheter, you know, a guide wire
through the vessel and bring a device down where
you are not actually planning therapeutic for the
vessel. It is possible that at a later time you
might eventuate a specific question to ask, Bram,
but I would be concerned about
over-instrumentation.

DR. HIRSHFELD: To follow-up on what Mitch
just said, the more I listen to this the more I am
concerned about the challenge of recruiting
subjects to participate in this trial. I am not
backing away from the importance of doing the
trial, but I think the challenge to the sponsors
and to the investigators will be to recruit a
patient who is going to receive two saphenous vein
grafts, and tell the patient that one of those two
grafts will be treated with this new device and, as
a reward for participating in this study, they get
to have a cath at six months. So, it may be that

there will be relatively limited incentive in the
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part of patients to actually sign up for this, and
it might be a real challenge to recruit for this.
I think we have to weigh that consideration in
addition to everything else.

DR. AZIZ: We could ésk the professor from
Germany, he could probably give us some insight as
to how difficult it was to recruit patients. Could
you give us some insight on that?

PROF. KLIMA: Could you just repeat the
question for me?

DR. AZIZ: You know, there has been some
concern raised that if we stay with the strict
criteria and the patients need to have an angiogram
that they may not want to come into the study. Did
yvou have difficulty in recruiting patients into the
trial?

PROF. KLIMA: Not at all. I think you
have to real give the patient the information that
you are using a new system, and even though all
these devices had a CE certificate in Europe which,
you know, 1is some kind of approval from the
European governments, you have to make the point
clear that thig is that we do not know how it will
react within the next six months, twelve months, or

whatever. So, we talk to the patients before we do
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the surgery and I would say that 99 percent of the
patients agreed to be a part of the study.

DR. AZIZ: Also, were they sort of
favorably disposed to the angiogram?

PROF. KLIMA: Well, I think that really
depends on your study coordinator. I would say
more than 80 percent would say yes, they will come
back for an angiogram.

DR. TRACY: I think we have a lot of
history of having protocols where we have had to
ask patients to come back and do procedures that
clinically otherwise wouldn’t have been indicated.
Either you can do it with a good coordinator or you
can’'t. If you can’t, then you are not going to
have the patients enrolled in the study. I don't
think that that is our concern here. I mean, we
are trying to decide what the best design is.

DR. AZIZ: I think that question has been
raised a number of times as to whether if you told
a patient they are going to have an angiogram at
six months how easy to would be to recruit the
patients.

DR. TRACY: Well, if‘you can’'t, you can’'t.

DR. WHITE: I think that is a cultural

issue. Having practiced in a European country, I
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can tell you that the American population reacts
differently than they do in écotland and I am sure
that the German population, in their relationships
to their physicians, is distinct from the
relationship that we have in the United States and
I don’t know that that translates very well.

DR. BRIDGES: I have one guick question on
the study design by the professor from Hanover.
Given that you hand-sewed half of the anastomoses
and you used the anastomotic device for the other
half, and your patients were all done on bypass I
believe.

PROF. KLIMA: Yes.

DR. BRIDGES: How did you decide which
graft to do first? Did you use side-biting clamp
for your proximal anastomosis for the hand-sewn and
then remove it and then do the Symmetry device, or
did you use the Symmetry device in the presence of
a cross-clam? I just wanted to know if at some
point you could provide those details because those
would be important details in terms of figuring
out--if the committee decided to follow that sort
of study design, those would be important details.

PROF. KLIMA: Yes, we did both proximal

anastomosis first under the side-clamping condition
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because there are several techniques out there
which allow you to make a proximal anastomosis
without side clamping. However, this is pretty
difficult because you would have another device
which you need to make a proximal anastomosis. So,
we just side-clamped, made the proximal anastomosis
first and then, as a consequence, we did the distal
anastomosis depending on the target artery which
was selected for the Symmetry device or the
hand-sewn anastomosis.

DR. BRIDGES: You applied the Symmetry
device with a side-biting clamp in place?

PROF. KLIMA: Yes, we did.

DR. BRIDGES: Which is a little bit
different than the typical application in beating
heart surgery.

PROF. KLIMA: Yes, that is correct but you
can use the system also in an arrested heart
situation where you make your cross-clamp, for
example, and still have the opportunity to make a
shot with thig device. The side-clamp technigue
allows you to have a pretty similar situation at
least for your first shot when you are doing the
Symmetry anastomosis because the aorta is still

filled with blood so you are able to bring the
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system in, in a very similar way as you would do
without side-biting or without cross-clamping the
aorta.

DR. AZIZ: Did any of the patients have a
stroke?

PROF. KLIMA: No.

DR. TRACY: Dr. Hausen?

PROF. KLIMA: May I just make one final
comment because there was a lot of discussion going
on about this Hanover model I presented today, and
a lot of discussion going on with respect with
should we use historical controls, yes or no. I
think we cannot exclude historical controls because
if we just look at the Hanover data with hand-sewn
anastomosis compared with an automatic anastomosis
and if our hand-sewn anastomosis would have been as
bad as the Symmetry anastomosis, we would have
concluded that the Symmetry device is as good as
the hand-sewn anastomosis, which is absolutely not
comparable with this data of the atrial
vascularization. So, you have to have a historical
control in order to see whether your results really
compare to the data of the atrial vascularization
out there.

DR. TRACY: Thank you. Dr. Hausen?
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DR. HAUSEN: Bernard Hausen. I share Dr.
Hirshfeld’s concerns. If you look at all these
trials that are happening with these devices, 90
percent are done in Europe for a good reason,
because you can’t recruit American patients to come
back and have their angiograms performed at six
months or, if you do, you get completion of
follow-up of less than 50 percent which Dr.
Zuckerman told us is not acceptable. I mean,
almost all these trials for American products for
American approval are done overseas. I think that
is an ethical concern, especially now that there is
a class action suit against one of the major valve
companies because one of thekvalves didn’'t work
well and the patients didn’t fare well, and now the
lawyers in Europe are saying you are putting our
patients through all this for the benefit of
Americans because we think of all these wonderful
trials that involve lots of controls and follow-up.
So, I think that is just something we have to put
in context here.

DR. WHITE: That is not true. That is
absolutely not true. I mean, the European trials
clearly precede the American trials, that I won’'t

argue, but we do randomized trials; we do
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angiographic follow-up at a very high percentage
rate for stent trials for example. So, we do the
same thing in the American population that we do in
the European population. It just usually lags
because of regulatory issues.

MR. MORTON: To echo Dr. Klima’'s very good
point, he has been conducting studies against
devices which are CE marked, that is, cleared for
marketing, and what we are wrestling with on the
panel today is what sort of information do we need
before going to 510 (k) clearance and that very much
affects the sponsors.

MR. LOTTI: My name 1is Richard Lotti. I
am the CEO of Converge Medical. I have some
inherent conflicts, of course.

I just want to comment on the last
statement regarding trials in the U.S. We are one
of the companies that actually did attempt an IDE
trial in the United States. We have been
successful with it. I will tell you that we had 17
IRB sites approved in the U.S. Over a 12-month
period we were able to get 6 sites to enroll
patients. During a 3-month period in Germany we
were able to get 3 gites to enroll the same amount

of patients. So, there clearly are differences in
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the two marketplaces, but we believe we have been
able to accomplish patients from both geographic
centers.

DR. TRACY: Dr. Blumenstein, I think vyou
have some analysis for us.

DR. EMERY: May I make one comment while
he is coming up? Dr. Klima raised a very important
point in technigque because he put the Symmetry
device on while a partially occluding clamp was on.
I think that is a technical mistake and I am sorry
respectfully to do that, but you have to
depressurize the system to punch it. You apply the
device and then you repressurize the system to
aortic pressure and that can disrupt the seating of
the device and cause device failure. I think the
device was made to be applied in a pressurized
system, and varying from that developmental
indication can cause problems with the device. So,
it may not be a device failure that he suffered
through in his bad results but a technical
application of the device which alters the way it
is implanted.

DR. BLUMENSTEIN: Please keep in mind
these are very preliminary, cone by the seat of my
pants as I was sitting there.
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[slide]

So, one of the designs we discussed was a
paired comparison with a dichotomous outcome. Of
course, in any trial one must always identify a
primary outcome and in this structure one would
define a primary outcome for each vessel graft in
each patient and that would be a success or
failure. The success, for the purposes of this
presentation, is that the graft is okay at the
specific follow-up time, say six months. And, you
have to define what "okay" is somehow or another
and that, of course, 1is never simple. Failure 1is
not success and that is a way to try to get around
missing data but there are still some things I want
to say about that.

Within each patient you would randomize
two vessels or I suppose four if you could. If you
did that, then you have to consider whether you are
counting the patient as two units or one. It may
require special statistical ;echniques to handle
that situation but for the mément let’s assume that
we are doing two vessels per patient. One would
get usual care, whatever that is, the other would
get the experimental intervention.

We have to decide also what to do about
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inevaluable patients, that is, patients who don’t

3 1 + = _
return for their, say, 81X VaiLuatcion. natc

may not be so bad since you are missing both
endpoints but you would, of course, have to assess

the reasons the patients didn’t come back.

There are lots of complications here. I
think I tried to communicate that before. This is
a very complicated design. It would be very

difficult to administer the randomization, and so
forth, and I think we already heard some other
people commenting on that. Nonetheless, it might
be worth trying.

[Slide]

The basic data structure is a 2 X 2 table.
What we would be recruiting would be N pairs of
vessels. For each pair of vessels there is an
outcome that 1is either failure-failure,
success-successgs, failure-success or
succesgss-failure. So, each of these Ns represents a
number of pairs of vessels for which there is both
fail, both succeed, etc.

The outcome measure of interest is this
number here over this N and this number here over
this N, and specifically the difference between

those two proportions, that is, this over N and
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this over N.

[Slide}

So, these two proportions estimate
proportion of success and control vessels and
experimental vessels respectively. The statistical
test one uses for this is called the McNemar test
for testing the difference in these proportions.
The required study size depends greatly on the sum
of N failed-success and N success-failed, in other
words, the discordant cases. If.we go back, it is
these cases here that represent the difference in
outcome within the same patient. Specifically, a
smaller proportion of discordant cases leads to a
smaller study size.

[slide]l

Now I want to say a word about
non-inferiority because that is really I think what
we are aiming to test here. We would be testing a
null hypothesis of a specified difference. In
other words, we would beforehand decide what
represented non-inferiority. The alternative
hypothesis would be equal or better than
inferiority. Rejection of the null hypothesis
provides evidence of non-inferiority. I don't

happen to have software for planning a
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can come close to that.

[Slide]

I want to say a word about data monitoring
in a non-inferiority trial. A data monitoring
committee watches for evidence of rejection of the
null and would also look for futility. But early
evidence of rejection of the null is easy if the
experimental intervention is superior. So, one
would put a non-inferiority trial under very tight
monitoring if one suspected that there was a
possibility of superiority.

[Slide]

The study size computed here is computed
for a specified difference of superiority. The
non-inferiority study size would be slightly
larger. I am sorry, I don’t have the software for
that. I have assumed an alpha of 0.025 one-sided
and a beta of 1.0 or 90 percent power. That is
pretty rigorous. I decided to put in the delta,
that is, the difference that represented the
clinically consequential difference here, of 5
percent.

Now, these are different levels of

discordance. That is, this is the proportion of
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total patients that are discordant at the end of
the trial. So, if we had 20 percent discordant
patients the total number of pairs of vessels would
be 845. If the discordance was only 10 percent,
you are down to a trial size of 420. I personally
don’t know where in here you would be, or if you
were higher or even lower. That is something that
would have to be gotten from some other data.

[Slide]

I also did a two—groﬁp trial. Being
basically a refugee from cancer, I like failure
time endpoints so I designed this for a failure
time endpoint. Specifically here I said
intervention failure-free survival. I just called
this AOK. That is alive and okay. You would
assess this event continuously or as often as the
patient is evaluated immediately post surgery up to
whatever is decided to be a reasonable follow-up
time.

In particular, you might specifically have
time to evaluation, say, at six months as a major
evaluation. But the event ié a reintervention or
death, whichever comes first. Hopefully, you
wouldn’t reintervene after death. Anyway, this

requires a very careful definition of failure.
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And, we are designing this again as a
non-inferiority trial. I am using an alpha of
0.025 one-sided, beta of 0.9.

[Slide]

If I assume that the proportion of
patients in the alive and okay at six months is 75
percent, and just from the data I saw before here
in the room that seems like that might be a little
low but perhaps not unreasonéble considering that
we are talking about all kinds of failures, not
just failure of the patency of the vessel or
occlusion, whatever. So, this is what our control
arm would have.

Then we are going to assume that what
represents inferiority is a hazard rate, that is a
rate of failure that is 20 percent higher than in
the control arm. What I get when I do my
computation is 1,800 total patients required,
randomized in two groups.

[Slide]

Just to give you an idea of what this
looks 1like, this is patients--

DR. WHITE: Are those patients or vessels?

DR. BLUMENSTEIN: Paired
vessels--patients.
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DR. TRACY: Patients or vesselg?

DR. BLUMENSTEIN: Patients, each patient
contributing two vessels. So, assuming an

exponential distribution, which isn‘t quite right
because I doubt that your failure at two years is
this high so if I were going to do this outside the
context of this meeting I would probably use a
different distribution that would have a plateau
here. But we are focusing on this area here, not
out here. So, it is going to make a little
difference.

The black line represents the control arm.
The blue line represents what we consider to be
inferiority. The red line represents the critical
outcome, assuming the black line is true, of what
we would reject and where we would reject given
that outcome. So, that gives you an idea of what
the inferiority trial would like. You would be
looking at this definition between the black and
the blue line as representing the criterion for
inferiority, but the red line would be the critical
outcome assuming the control arm was actually
realized. That is it.

DR. HIRSHFELD: Dr. Blumenstein, one

generic question about this, for your AOK 75
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percent rate I assume that you are looking at a
composite rather than a single endpoint. In other
words, any one of these trials to generate a 75
percent AOK rate as opposed to a 90 percent AOK
rate, we would be looking at a composite endpoint.
As a statistician, how do you feel about the use of
a composite endpoint as opposed to a single
endpoint for analysis?

DR. BLUMENSTEIN: Well, I think it makes a
lot of sense in this case because you don’t know
all the reasons why you would want to discount the
experimental intervention. In other words, there
could be things happening that you did not
anticipate as a result of side effects, and so
forth. So, by using a composite endpoint of
failure, just simply failure, then you sop up all
those bad things that happen that you didn‘t
anticipate. In fact, if you think about it, this
is what counts to the patient also. So, the
two-group trial has the advantage of pulling
together all of those things. It focuses on
differences between the groupé, whereas the matched
study is focused on success with respect to the
outcome in the vessels.

DR. HIRSHFELD: Right, although in the
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interventional world a composite endpoint has been
criticized because some of the components of the
endpoint are subject and involve clinical decisions
and there is varying of actual clinical
significance, and this has led to a great deal of
consternation in the interventional arena in terms
of the meaning of the composite endpoint that gets
virtually into all the interventional device
trials.

DR. BLUMENSTEIN: Yes, I mean this is the
reality. One would think about setting up an
endpoint committee to review the declaration of the
endpoints, the timing of them and so forth. I
mean, this is not uncommon throughout all of
clinical medicine to be discassing endpoints that
require some kind of judgment. At least with
time-to-event, given that you don’t have a lot of
issues with respect to interval censoring, that is,
frequency of follow-up and so forth, I think you
have a gain in precision of using it as a
time-to-event rather than as a binary outcome.

DR. BRIDGES: One other study design that
you didn’t show us is what if we didn’t have each
patient as their own control but you had two

separate groups of patients where, in each case,
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all of the proximal anastomoses for example were
done with one device, and in the other case all of
them were done in the conventional manner, assuming
that you typically had two grafts per patient.
Would that result in fewer patients being required
or a greater number of patients being required,
particularly in view of the concerns that have been
raised by Dr. Emery regarding the Hanover study
design? If we backed up and went to a control
group that just had hand-sewn anastomoses and an
experimental group that had aevice implemented
anastomoses, how would those numbers work out in
that case?

DR. BLUMENSTEIN: Well, that was the
second design that I showed you. It would be
randomization to a group of patients treated by
usual care--

DR. BRIDGES: Sure.

DR. BLUMENSTEIN: --but I used an
outcome- -

DR. BRIDGES: But you‘used a single
outcome.

DR. BLUMENSTEIN: Yes, I used an outcome
that represented time to failure in essence.

DR. BRIDGES: Right, but in this case what
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I am suggesting is that you would actually have two
outcomes in each patient, the patency of each of
the grafts, which would I think decrease the number
of patients necessary. In other words, the total
number of data points would be twice the total
number of patients in that case, whereas, in your
study proposed the number of data points is equal
to the number of patients, that is, AOK or not AOK.

DR. BLUMENSTEIN: What you are talking
about is using a different endpoint than this
failure time endpoint, and using an endpoint where
you can have multiple observations of that endpoint
for each patient. That is a possibility but you
then get into issues about what happens if you have
missing on one and not the other, or if yvou have
three vessels in one patient .and two in the other.
You get into some issues like that. They are not
difficult terribly but they do cause some kinds of
complications. One of the first things that
happens is you wonder if the patients who
contribute more vessels aren’t the ones that were
sicker to begin with. So, you have a lot of those
kinds of issues. I mean, there are many, many
other trial designs that we can talk about.

I thought you were going to ask me about
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whether there could be a trial design
multiple endpoints, for example not only occlusion
but also patency and other things of that nature.
There are trials that are designed to allow for
multiple endpoints, success being defined, say you
had five endpoints, meeting three of five. That is
a whole other ball game that is very complicated
and difficult to get into.

DR. EDMUNDS: That is what I was thinking
about, leaving out death because that trumps all
endpoints, but a composite endpoint of all of those
things that I listed. Is that feasible at all?

DR. BLUMENSTEIN: Well--

DR. EDMUNDS: And mapping that endpoint
meets every outcome within the composite having a
normal distribution, doesn’t it?

DR. BLUMENSTEIN: Well, no, it depends on
what you are measuring. You are talking about
multiple things contributing to the definition of
failure where any one of them can cause a patient
to be declared a failure at that moment in time.
There is that, plus there is the multiple
measurements that one could do. You know, all of
these variations lead to différent trial designs

and different considerations.
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The problem that you have when you define
multiple endpoints, multiple distinct endpoints is
that then you have the weighting issue. Which
endpoint is more important than others? For
example, in arthritis trials they may have multiple
measurements of outcome and they always have the
issue of how you weight those things, what is more
important.

DR. EDMUNDS: But these cardiology trials
usually have death, myocardial infarction and
reintervention, or something like that, as a triple
composite endpoint. I have always wondered whether
that is statistically sound.

DR. BLUMENSTEIN: Oh, I think it is
statistically sound. It is statistically sound to
consider failure without death. The problem is
that you have a hard time making a Kaplan-Meier
curve in that case because the Kaplan-Meier curve
is them--

DR. EDMUNDS: But death trumps. I would
much rather have a myocardial infarction than die.
So, they are not equal endpoints and, yet, they are
rolled together as a single outcome.

DR. BLUMENSTEIN: Yeé, but they make sense

to the patient. That is